Induction of cytoskeletal alterations in C6 glioma by glia maturation factor.
C6 rat glioma cells respond to glia maturation factor (GMF) with characteristic morphological alterations. Observed under phase-contrast microscopy, the cells changed from a rounded morphology in random formation to a spindle-shaped appearance in parallel arrays. Observed under scanning electron microscopy, GMF led to a decrease in the number of microvilli and cell surface knobs. Transmission electron microscopy demonstrated the appearance of numerous microtubules aligned with the long axis of the cells after GMF stimulation. The change in cell shape and histotypic pattern was inhibited by vinblastin, further implicating the involvement of microtubules. Immunofluorescence using anti-alpha-tubulin revealed a well-defined cytoskeletal system in GMF-stimulated cells but not in the control cells. Finally, an increase in tubulin was confirmed with enzyme-linked immunosorbent assay (ELISA) on extracts from these cultures. The findings indicate that morphological alterations induced by GMF are associated with changes in the quantity and arrangement of microtubules.